he incidence of aortic regurgitation (AR) with
Takayasu's disease is between 13% and 25% 1,2 and is now considered as an important risk factor for mortality. 3 Aortic-valve replacement surgery is the only curative treatment, but postoperative cardiac function and mortality have not been reported, so we conducted a followup study of patients after aortic-valve replacement surgery for Takayasu's disease complicated by AR, and carried out detailed pathological examination of one case.
Methods

Patients
Fourteen patients admitted to hospital between 1980 and 2000 with the diagnosis of Takayasu's disease confirmed by clinical, angiographic, and pathological data were enrolled and of these, 10 had moderate or severe AR diagnosed by echocardiography. There were 2 males and 8 females with ages ranging from 27 to 62 years at the onset (Table 1) ; the mean follow-up period was 12 years.
Echocardiography
Aortic root diameter, and the left ventricular end-diastolic (LVDd) and end-systolic dimensions (LVDs) were measured from standard M-mode echocardiographic images, and the ejection fraction was determined from the enddiastolic and end-systolic volumes of the left ventricle. The primary endpoint was a cardiovascular event, and the secondary endpoint was the left ventricular dimension and ejection fraction measured on echocardiography.
Histology
A detailed histological examination was performed on one other case, a 29-year-old female.
Statistical Analysis
Continuous variables are reported as the mean ± 1 standard deviation.
Results
The 10 patients were separated into 3 groups (Table 1) : aortic-valve replacement surgery was performed in 6 patients (AVR group), 2 patients were observed only, because of good left ventricular function and mild symptoms of congestive heart failure (the observational group) and surgery was also not performed in the remaining 2 patients because of their high risk of peri-operative mortality (the inoperable group). Patient 7 in the inoperable group, had uncontrollable inflammation despite steroid treatment, and the severe hypertension was also refractory despite full medication. Her renal function gradually deteriorated and she died from renal failure 12 years after onset. Patient 8 in the same group underwent aorta -aorta bypass surgery for severe aortic stenosis, but severe hypertension caused by the AR worsened, her congestive heart failure deteriorated and she died 17 years after onset.
Aortic-valve replacement surgery was performed for symptoms of congestive heart failure and reduced ejection fraction in AVR group. The left ventricle was enlarged at surgery in all 6 cases, but the dimensions decreased at follow-up visits with improvement in systolic function (LVDd decreased from 63±4.5 to 49±5.9, and ejection fraction increased from 52±9.1 to 63±7.9; Fig 1) . In contrast to the good improvement in left ventricular function, there was a high incidence of remote cardiovascular events (3 of 6 cases). In patient 1 Warfarin therapy was started post- Aortic regurgitation (AR) is not a rare complication of Takayasu's disease and is now considered as an important risk factor related to mortality. Aortic-valve replacement surgery is the only curative treatment, but cardiac function and mortality after surgery have not been reported, so a follow-up study in 10 patients with Takayasu's disease complicated by AR was performed. Six patients underwent aortic-valve replacement surgery and all had improvement of the ejection fraction and a decrease in the size of the left ventricle size on echocardiography. Three of the 6 cases had a remote cardiovascular event. Detailed pathological examination carried out in one case of the aortic valve and aortic specimen from surgery showed only lymphoid cell infiltration around the capillary in the ascending aorta, and no other inflammatory change. Inflammation was well controlled at surgery by preoperative steroid therapy, so early and aggressive aortic-valve replacement surgery with peri-operative immunosuppressive therapy should be considered for patients with Takayasu's disease. (Circ J 2002; 66: 564 -566)
Key Words: Aortic regurgitation; Aortic valve replacement; Aortitis syndrome; Takayasu's disease T operatively and was well controlled at the outpatient visits. A subarachnoid hemorrhage was diagnosed 14 years after surgery and she has mild nerulogical sequela. In patient 3 severe congestive heart failure abruptly appeared 17 years after surgery. Para-valvular leakage was diagnosed and the valve replacement surgery was repeated. Her postoperative course was good and peri-operative steroid treatment was not required because there was no active inflammation. The other case was fatal infective endocarditis in patient 6. Her inflammatory status had been controlled by postoperative steroid treatment, but she was admitted with acute congestive heart failure 7 years after surgery. Destruction of the prosthetic valve because of infective endocarditis was diagnosed, and she died from sepsis despite antibiotics and surgery. We could not find any relationship between these remote cardiovascular events and the peri-and/or postoperative treatment including steroid therapy. The inoperable group was followed up until they both died. The observational group was followed at outpatient visits and the dimensions of the left ventricle and the severity of symptoms were unchanged at the end of follow-up (data not shown).
Detailed histological examination was carried out on the surgical samples from a 29-year-old female who developed congestive heart failure because of severe AR with annuloaortic ectasia and severe hypertension during delivery of her first child. An emergency cesarean section was performed, and she was later diagnosed by angiography as having Takayasu's disease. The left ventricle was enlarged (LVDd 71 mm, LVDs 53 mm), and the ejection fraction was decreased (47%) at onset. An erythrocyte sedimentation rate of 47 mm/h and a C-reactive protein concentration of 2.6 mg/dl (normal range, <0.3) suggested active inflam- mation. She was HLA-BW52-negative. Multiple pulmonary infarctions, bilateral subclavian artery stenoses, bilateral common carotid artery stenoses and ascending aortic dilatation were observed on angiography. She was treated with prednisolone (0.5 mg/kg per day) and the inflammation was well controlled. Aortic-valve replacement, using a mechanical valve (St Jude Medical (SJM) 25 mm), was performed under medication of prednisolone 0.25 mg/kg per day. The ascending aorta was thickened macroscopically and a specimen stained with hematoxylin-eosin showed marked thickening of all layers (Fig 2) . Slight lymphoid cell infiltration around the capillaries in the adventitia was observed, but no other evidence of active inflammation, such as giant cell and epithelioid cell infiltration. Marked myxoid degeneration was observed in the aortic specimen and the aortic valve (Fig 3) , which could have been caused by the AR as there were no other signs of inflammation in the aortic valve. She had a good postoperative clinical course and is now on steroid therapy with outpatient visits.
Discussion
Takayasu's disease is not uncommonly complicated by AR and it is now recognized as a major factor contributing to mortality. [1] [2] [3] Aortic-valve replacement surgery is considered as the only curative treatment, but frequent remote cardiovascular complications, including detachment of the prosthetic valve, infective endocarditis, pseudoaneurysmal formation and cerebrovascular disease, make clinicians hesitant to perform this therapy. [4] [5] [6] In the 6 patients treated by aortic-valve replacement surgery, there was a reduction in the size of the left ventricle and improvement in the ejection fraction at follow-up, similar to previous reports of aortic valve replacement surgery in patients with AR of other etiologies. 7, 8 None of the present cases had evidence of postoperative cerebral ischemia and preoperative hypertension resolved soon after surgery. Hypertension is related to the high prevalence of heart failure and high mortality in patients with Takayasu's disease and AR, 9,10 and the reduction in blood pressure and volume overload after surgery might result in improvement of the left ventricle dimensions and ejection fraction.
We found some minor inflammatory changes in the adventitia of the ascending aorta and myxoid change in the aortic valve and aorta, which could be secondary changes related to the severe AR. The mechanism of AR in patients with Takayasu's disease is generally thought to be a combination of dilatation of the aortic root at the aortic valve and thickening of the valve cusps, 4, 5 and both were present in this case. Absence of active inflammatory change in the aortic specimen and aortic valve leads us to speculate that the inflammatory status was controlled well by the preoperative immunosuppressive therapy and encourages us to perform early and aggressive surgical treatment of the AR with appropriate immunosuppressive therapy in patients with Takayasu's disease.
In contrast to the improvement in cardiac function, the incidence of postoperative remote cardiovascular events was high as 50% (3/6 cases). In one report of Japanese patients with AR of other etiologies, a SJM valve prosthesis resulted in a 12-year freedom from re-operation of 99.5%, 11 and another reported a 10-year freedom rate from re-operation for valve-related complications of an aortic SJM of 92.1%. 12 Because of the high frequency of remote cardiovascular events in Takayasu's arteritis, careful observation, including postoperative steroid treatment, is vital.
